cyclosporin A or by incubating at room temperature after complete depletion of vesicles in shibire at a nonpermissive temperature (Kuromi and Kidokoro, 1998 . The dye in ECP can be unloaded by a second challenge of high K ϩ saline, while vesicles in RP still maintain the Hiroshi Kuromi* and Yoshiaki Kidokoro Institute for Behavioral Sciences Gunma University School of Medicine 3-39-22, Showa-machi Maebashi 371-8511 dye. The RP appears to be more broadly distributed Japan toward the center of individual boutons. In this report, we refer to this distribution as being in the center of the bouton because of its appearance in fluorescence Summary microscopy without intending any implication as to its composition or exact boundary. In the animals whose At Drosophila neuromuscular junctions, there are two RP is disconnected from the cycling pathway by treatsynaptic vesicle pools, namely the exo/endo cycling ment with cytochalasin D, high-frequency stimulation pool (ECP) and the reserve pool (RP). We studied the causes an accelerated decline of synaptic potentials, recruitment process from RP using a fluorescent dye, while low-frequency stimulation does not, suggesting FM1-43. During high-frequency nerve stimulation, vesthat RP is required for sustaining high rate release of icles in RP were recruited for release, and endocytransmitter (Kuromi and Kidokoro, 1998). tosed vesicles were incorporated into both pools,
curve should be exponential. In the present study, the vesicles (unstained) are incorporated into the RP during 30 Hz stimulation. These vesicles might take longer to fluorescence decline curve for 3 Hz looks exponential, but the curve for 30 Hz shows the linearity at the first mix with old, stained vesicles. However, we cannot rule out the possibility of sampling bias. In this experiment, three points ( Figure 1C) . One possible explanation for this linearity of the fluorescence decline is incomplete because of vigorous muscle contraction, we could not follow the fluorescence intensity of one identified bouton mixing of newly endocytosed, unstained vesicles with old, stained ones. Betz and Bewick (1992) reported that during repetitive nerve stimulation. Consequently, each data point represents data obtained in different preparait takes ‫1ف‬ min for newly endocytosed vesicles to be released. During repetitive stimulation within 1 min, only tions. Thus, sampling bias could have produced this anomalous linearity. old, stained vesicles would be released, which will produce a linear decline of fluorescence. In addition, as we
The decline in fluorescence intensity leveled off at about 25% of the original intensity after 30 min at 3 have shown in this study, some of the endocytosed Hz stimulation ( Figure 1C, triangles) , while the intensity defective in shibire. Normal dynamin is required for formation of endocytosed vesicles from plasma memdecreased below 5% of the original intensity after stimulation at 30 Hz for 5 min ( Figure 1C, circles) . This result brane. It is therefore expected that at 34Њ in shibire, formation of vesicles from endosomes could also be suggested that by high K ϩ loading, a majority (about 75%) of the FM1-43 was incorporated into ECP, which impaired. Thus, the present and previous results suggest that the majority of FM1-43 staining in the central was releasable by electrical stimulation at low rates, but some FM1-43 was also incorporated into RP. region of boutons in our experiments is composed of vesicle-like structures or structures from which vesicles To detect topographical differences, we compared destaining rates of FM1-43 in the central ( Figure 1D , are formed. closed symbols) and peripheral ( Figure 1D, open -free saline in which exocytosis was reduced, the fluorescence intensity became dimmer in the central area than in the peripheral region ( Figures 5B  and 5C , middle panels). When these forskolin-or Sp-5,6-DCl-cBiMPS-treated preparations were subjected to high K ϩ unloading, the fluorescence in boutons virtually disappeared ( Figures 5B and 5C , bottom panels). This result is in contrast to the one obtained for nontreated preparations, in which a considerable amount of fluorescence remained in the center, even after high K ϩ unloading ( Figure 5A, bottom panel) . The quantitative fluorescence measurement shows that the heights of the dotted portions of the columns labeled "FSK" and "Sp-5,6-DCl-cBiMPS" are significantly shorter than that of the control, labeled "Saline" (Figure 5D ). 
Loading of FM1-43 into Two Pools in dnc and rut

Statistical Analysis Optical Measurements
Statistical analysis was performed using the Student's t test. The optical measurement of FM1-43 fluorescence in presynaptic boutons was performed as described previously ( 
